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Introduction
The purpose of this study was to investigate and evaluate the
grouping processes and concomitant language behavior of groups of
children divided according to maturational levels.
Language and Conceptual iehavior. The grouping task involves
a process of "concept formation", a fundamental characteristic of
human thought. R»$aport(l9<i6) defines its place in all thought
processes in discussing the nature of an "idea". An idea in
consciousness is characterised by its "identiflability*; thus,
memory must be present if there is to be a meaningful connection
to a previous idea. There must be the formation of a concept in
order to show "belongingness* similarity to or dissimilarity from
other ideas in consciousness; and, finally, attention or concentra-
tion is necessary for ease of identifying.
Language, as a symbolization, involves conceptualization.
Brown (1958) defines speech as an attribute of a category to be
acquired. The speech utterance, the name, is itself a catagory,
defined by its auditory and contextual attributes; it is, in
addition, an attribute of a referent category because occurrence
of the referent category has the property of evoking the name.
This utterance differs from nonlinguistic attributes in that it is
not localized with the ob ject, but is a product of an individual.
For the child, however, according to Vygotsky (19^2) this dis-
tinction is not so clear-out. He claims that the exchange of names
for objects is impossible for the child because this implies for
him the exchange of the qualities of the objects, so dose and
2inseparable is tho connection between the two. From a relatively
small number of speech categories, the phonemes, it is possible to
discover all the defining attributes of any and all verbal utter-
ances. Thus, once attained, there is no problem of category attain-
•wit as far as utterances are concerned.
The categorization of nonlinguistic reality is, on the other
hand, a much more complex process. While it is conceivable that a
child could learn to categorize nonlinguistic reality from direct
contact with its sensible attributes, this would not be sufficient.
Most of our "categorical furniture" is cultural and its being in
mind is not guaranteed by the sensible attributes of the categories
themselves (Brown, 1958).
The exact relationship existing between language categori-
zation and the categorization of thought remains a tricky and debat-
able question. It is fairly well agreed that the two functions
develop independently and that somewhere along the line vital con-
nections are established. It is also agreed that, as brown (1958)
puts it, the appropriate name or label serves to reduce the number
of hypotheses which can be made about the reference category to a
relatively probable few (because of similarities). Thus, the name
usually serves to identify, originally arbitrarily, equivalent and
nonequivalent stimuli, rather than being functionally or concretely
related structurally to the category.
Language is interwoven with general development of perception,
thinking, and other processes. There is "little doubt that speech
can mediate perceptual generalization, produce sets to perceive thus
5and so, express phenomenal experience to a degree unreached by any
other response, and dictate what will be attended to In the world
about us," (Selley and tfurphey, I960).
fhe present study sought to relate conceptual tiehavior in
the form of picture and design sorting tasks and accompanying ver-
bal adequacy to the factors of age, using children of 5-6 and 8-9,
sex, intelligence, average or high, and abstractness of task in
an effort to discover more about the operation and development of
these processes.
Conceptual Processes and Development . In considering the
maturational aspects of the development of thought, Piaget (1951)
speaks of the transition from egocentric to rational thought. A
change occurs with age and manifests itself in the child's con-
ceptual as well as verbal behavior. At the pre-school age, the
child conceives of things in relation to his own actions. "...
Insofar as egocentricity is reduced by the coordination of the
individual point of view with the other possible ones, the co-
ordination which explains this reduction explains also the forma-
tion of logical instruments of conservation (groups, relations)
and the formation of "invariables" in the world of reality (ideas
of permanence, weights, etc.). In egocentric thought, "immediate
experience" as opposed to experience based on rational deduction
prevents the mind from coordinating relationships; the assortment
of subjective impressions are successively absorbed, tut not yet
coordinated into a system of relationships. Before the age of six
or seven, during the preoperational stage, tho child has no con-
ception of the "permanence of continuous quantities," nor of
discontinuous groups, nor of any n*ceS«aiy equivalence oetween the
gro^s which may correspond piece by piece in a concrete manner.
With the development of logical operation*, immediate perception,
with all its illusions and apparent realities, is transformed into
a rational system. This "logic of relationships" is, then, a tool,
• result of a process of coordination, which guides the ego in its
escape from itself (Piaget, 195D. "Logic is... the group of opera-
tions which coordinates the inter-individual relationships with
the intra-individual ones into a system capable of assuming the
permanence which is necessary to the invariables of experience*
(Piaget, 1951). What is sought for in this "logic of relations"
is the fundamental roup of operations which assures the
"reciprocity of individual perspectives," since this function
appears to mature between the agos of seven and eleven, the differ-
ence in organizing and conceptual ability between children of 5-6
and 8-9 years of age is manifested.
With increasing age, a greater degree of perceptual freedom
develops. "A young child perceives his father as "father" or his
mother as "mother" only in concrete situations, and only gradually
develops • percept of his father or mother which is independent of
specific contextual surrounds. With growth there emerge more con-
stant percepts, and contiguous stimuli exert less influence on
the structuring of a percept" (Solley and Murphy, i960, p. 139).
Investigators such as Piaget and Werner have emphaslaed the
function of affect in the "magical ideas and autlsras of children
and primitive groups...The whole basis premise of the formation of
5autistlo perceptions rests on the assumption that affeot is cath-
©oted. An autisUc perceptual organisation is basically one in
which catheoted or immediate affect invades perception to such an
extent that the individual is swayed from perceiving veridically.
Frew the evidence which exists—and it is indeed scanty-it seems
that the major reason why children function nore autlstioally
than adults in their perceptions and cognitions lies in the
lability of affeot and the degree to which it becomes attached to
percepts" (3olloy and Murphey, 1960, p. 1^1).
Relohard, Schneider, and Rapaport (I'M) found in their study
of concept formation In children that, with the Increase in age,
there was a steady increase in the ability to group and to give
conceptual explanations and a steady decrease in the number of
Inadequate responses. They differentiated three levels of con-
ceptual development the concretistic, occurring at the youngest
ago levels; the functional, peeking at about ages 8-9$ and the
conceptual, reaching maturity around age 11. Vygotsky (1962, p.
78) mentions the "well-known fact" that up until early school age,
funotional meanings play an important part in child thought. Thus,
tho child explains the meaning of a word In terms of what its
referent object can do or what can be done with it. This is a
step toward tho ability to abstract and resynthesise salient
partial qualities and away from responding to objects in their
entirety and organizing on the basis of gross similarities.
Conceptual Operations and Intelligence, It seems that factors
other than maturation are operative. Using "hierarchical concepts
6of varying orders,- welch and Eft* (1^0) found that age differences
between £s of their groups were merely a contributing factor to tfce
superior performance of one over the other. Superior performance
on the hierarchy tests was found to be accompanied by high scores
on the memory and dlccrknination tests given the 3s. Perhaps there
is an underlying factor, generalized precocity or higher general
intelligence, operating within the maturational framework, to stake
superior performance on a wide variety of conceptual tasks possible.
The relationship between conceptual ability and intelligence
is relatively unsubstantiated by empirical evidence, Generally,
one would expect higher intelligence to be related to superior
performance if one considers intelligence to be a general factor
pervading all areas of functioning.
With the use of intelligence tests, the question arises as to
what intelligence tests measure. Unfortunately, the issue remains
a debatable one. Sacfa test author bases his assumptions on what
he himself considers to be the nature of intelligence. The in-
struments used in this study, the WISC and Stanford-Dlnet, are
fairly well established as the best available tests of what ex-
perience has shown moat investigators to be the essence of what
we might call "intelligence. H i&net made the intuitive assumption
that it makes little difference what type of task is uded, pro-
vided it is in some -way a measure of the child^s general intelli-
gence. Thus, he combined a variety of tosts into a single measure
of intelligence, presupposing a certain functional equivalence
between them, validation via factor analysis came after the
7formation of the scales.
Wechsler speaks of intelligence as operationally defined,
til "aggregate or global capacity of the individual to act pur-
posefully, to think rationally and to deal effectively with his
environment" P*liMftl»j 19.c;8, p. 7). Thus, Intelligence is known
by what it enables one to do, i.e., by its "mental products"
(making possible a "test" of "intelligence* )
.
A significant relationship between performance on an intelli-
gence test and performance on the conceptual task in this study
alight indicate that the two tasks are measuring somewhat the same
thing. This might be expected when one considers a somewhat anala-
gou* situation i the relationship between the Similarities sub*
test and the i*aIS total score, Wechsler states that "all corre-
lational studies show that a well-constructed similarities test
is on© of the most reliable measures of intellectual ability."
(Wechsler, 1953, p. 72). This task essentially involves per-
ceiving common elements in an array of experience and bringing
thou together under a single concept, a task not too dissimilar
from the task at hand. It has been recognised by "all investiga-
tors" as containing a great amount of the factors of general
intelligence (tfechsler, 1958, p. 73) • The correlations of this
subtest with Fall Scale 3eore (WAJJ) are among the highest, ranging
around .79 to .SO.
As mentioned before, relatively little data have been re-
ported on the subject. Some work has been done in the area, how-
ever, reporting encouraging results. For example, a recent study
tby Yudin (1962) reporta that "the concept attainment performance
of the three intelligence groups was significantly different and...
higher intelligence was significantly related to fewer instances
to attain the concepts, greater percentages of ideal strategies,
fewer perceptual errors and a lower percentage of incompatible
and compatible strategies.* Similarly, Kennedy and Kates (1963)
report that in their study 12-year old average and high intelli-
gence children were superior to 12-year-old low intelligence
children in sorting objects on the Goldstein-Scheeror Test.
Language and BW^sflMMfc In his earlier system (192'i),
Piaget showed through his studies that most of the pre-school
child* 3 speech is egocontrlo, just like the general orientation
of tho child toward life. Such speech is not as cotmicable as
socialised speech, and like egocentric thought, remains relative-
ly unexpressed as communication. Thus, it might be expected that
the younger child would be less able to eomratinioat© the processes
which have taken place in his solving of the conceptual task,
simply because he is more bound to his private world in a con-
crete, egotistic way. However, in view of the faot that the Ss
in the present study were taken from a stimulating school environ-
ment, the verbal capacities of the wpre-sohoolersrt should be more
advanced and social-directed than those of usual pre-school
children, Stern (1928) emphasizes that the social environment
is the main factor in speech development, but that the effect ie
merely to accelerate or slow down the development, which proceeds
according to an inherent pattern.
It has been recognized by a number of observers that thought
and language develop independently, with the two converging at
certain points (rationality). Thus, a preintellectual stage in
speech development (babbling) and a prelinguistic stage in thought
development can be observed, initially, thought is nonverbal and
speech nonintelleetual. There seeeis to be a vast area of thought
which has no direct relation to speech (use of tools, practical
Intelligence), Vygoteky (1962) cites the investigations of trie
Wuoreburg school as decjonstrating that thought can function
"without any word images or speech movements detectable through
solf
-observation." Another Important fact, however, cannot be
overlooked, this being that thought development is determined qy
language, tiiat is, by the "linguistic tools of thought and by the
sooiooultural experience" of the child (Vygotsky, 1962, p. 51),
As Placet* s studios have shown, the ehild^s inte&ecrtual develop-
ment rests on his mastering of the social means of thought I
language.
rrooesaes of Jonoent rotation in Children. The
discrepancy netween thought and word is shown in the nrooess of
concept formation. Uanadae (1929 a, b), in his studies of concept
formation in pre-scnoolers, deiaonstrated that a child of this age
approaches conceptual problems just as the adult does, but that
he goes about their solution in a much different manner. While
fully-formed concepts appear relatively late, children begin to
use words early in the social context, these words taking over
the function of concepts and serving as communication ftr in
advance of the level of concepts characteristic of fully developed
thought. Thus, the child develops fonotlonal equivalents of con-
cepts at an early age, but the forms of thought he uses in dealing
with such differ profoundly from those of the adult, structurally
ant! operationally.
The young ci^ild, in moving toward concept formation, first
;;roups objects into unorganized heaps rather than by the formation
of a concept. An artificial sign, the word, is extended to these
unrelated objects which just happened to be linked In the child's
subjective perceptions. At this stage, word meaning to the child
denotes a "vague syncretic conglomeration of individual objects"
which have by chance united into an image la his mind (Vygotsky,
1962, pp. 9?-60) fills image is syncretic and therefore unstable.
From here, the child proceeds to the process of thinking in com-
plexes, a state of affairs in which bonds of different sorts do
exist between the objects in • classification. A final stage is
the pseudo-concept in which toe bond is perceptual and concrete,
but like a true concept in appearance. However, the process used
in arriving at such is not the tame as in conceptual thinking.
Hanfmann and Kaaanin (19^2) elaborate this notion as such* "In
many cases the group, or groups, created by the subject nave quite
the same appearance as in a consistent classification, ami the
lack ol a true conceptual foundation is not revealed until the
subject is required to put in operation the ideas that underlie
this grouping," In the present study, the younger children,
having not yet reached the stage of logical operations, would
11
be functioning at the level of pseudo-concepts. Thus, even though
they might appear to be porfoadng conceptually, their verbal
behavior iifg and reveals the true nature of their level of
functioning It has been pointed out in this regard by Vygotsky
(1962, p. 68) that the child cannot simply acquire the adult mode
of thinking. The ready-made meaning of a word is supplied, and
around this the child forms a complex, not a concept, with toe
structural, functional, and genetic properties of thinking in
complexes, if it were not for toe presence of pseudo-concepts,
the child's thinking uould develop in different directions from
adult conceptual thought, and there could be no verbal cwaBaunica-
tion between children and adults. %r way of the pseudo-concept,
the child makes a smooth transition from thinking in complexes to
thinking in concepts.
An interesting analogy with regard to the discrepancy be-
Imwi the ability for form concepts and toe ability to define
thm lies in i'ygotsky»s (1962) work with adolescents. It appears
that "analysis of reality" with too aid of concepts actually
precedes analysis of the concepts themselves. Apparently, con-
cepts evolve differently from "deliberate conscious elaboration
of experience in logical terms. • Thus, the child or adolescent
often is able to correctly sclve a problem in concept formation,
but then may descend to a more prfcaitive level of thought in
defining verbally the concept, operating with the name as with a
concept but dsfinipg It as a complex.
nee on everyday Scenes and Abstract-
Geometrical Scenes. Better performance conceptually with everyday
scenes than with those requiring the conceptual organization of
geometric forma could generally be expected on the basis of the
young child's mode of thinking. Werner (1^8, p. 173) speaks of
"space-of-action and spatial qualiUeauof^aotion" which character-
ise the first stage of child thinking. The "space" of the young
child is bound up with his age? thus, objects are perceived in
terns of their egocentric relationship to the child's actions.
When confronted with an abstract task, it has been observed that
many young children must first overtly convert this into seise*
thing concrete (and meaningful in terns of personal experience
and movement) before being able to deal with it adequately.
There are a succession of steps through which a steady develop-
ment of spatial ideas characterised by increasing separation of
ego and object takes place. Thus, it would seem that with the
older children there would be not only more adequate performance
on the abstract recnetric task when compared with younger children,
but also that there would be less discrepancy between their levels
of performance on the types of task.
With regard to the factor of "concreteness," Heidbroder
p. 95) states that the "drawing of an object, like an
actual object, arouses by taeans of its perceptual characteristics,
a response.
.
.which refers, though indirectly, to something having
full thing (quality). It is because of this perceptually mediated
reference to full thing character, that drawings of concrete
objects are more thing-like than drawings of spatial foras and
15
drawing containing items in specified numerical quantities.'
The Implication for the present study is that the pictorial
representations of "everyday* objects, because of their oonoreto
referents, are treated as something concrete, 'whereas geometric
representations, having no referents, are less meaningful. In
her studios, Uoidbroder found that 3s attained nine concepts in
a regular orderj concrete objects first, then spatial forms,
with number* last. "The §a 9 in perforating their ©xpeidniental
tasks, regularly reacted to something as thing-like as possible;
•• .their preferred oaota and facta were oonoreto objects, and...
if such eanta and facta were impossible or inadequate, they
produced a succession of reactions to successively less thing*
like aspects of the presented situations, departing as gradually
as the conditions of stimulation and adaptive performance allowed,
from the kind of reaction involved in perceiving an object having
full thing-character." Heidbroder explains these reactions in
terns of stimulus properties. Thus, the response to different
properties accounts for the difference in performance. The re-
sponso to a pictured object is the readiest possible perceptual
response, isolating the essential aspect of the object. It is
an approximation to perceiving the real object. The response to
forms is a response to those aspects of various "instances" which
had partial "thing" character, possessing constancy and shape-
boundedness, but lacking the dynamic properties.
The conceptualisation of abstract form must logically de-
pend upon the perception of form. Xet, this can hardly be seen
as the determining factor, because of the apparently early
development of this function. Vxam and Stiening (1931) report
that diseriwination of form per so (independent of background
and particular stimulus conditions) car. be found in a child as
young as 15 months.
aeUeraan (1933 a, b) found in his work with chimpanaees
and two-year-old children that learned discrlxtlnatior) of a form
persists when rotated, is independent of s&ae, generalizes to
other types of the same figure, and is independent of background.
He found, however, that children were superior in their perform,
anco, perhaps because they could, verbalise to some; extent. Per*
haps, In the present study, the relatively better performance of
the older or more intelligent child is related to a better
facility for verbalising.
Hice and Itaatoall (1937) found similarly that plane figures
on paper can be Identified by children 3 to 5 years of age
despite changing orientations. The ability seems to be a
function of ago and Important in learning: to discriminate letters
such as «b" and «d». Mooney (1957) &>und that the relationship
of age and ability to performance in "closure" is positive and
significant. Hunton (1955) found that children as early as two
years recognized pictures (of such things as people, trees, etc.)
which were disoriented. The ability to discriminate inverted
pictures seemed to be a function of age and to be related to
verbal development. It seems possible that identification of
originally meaningless abstract forms, as is neoessary in the
reading process, may develop differently from identification of
the forms of natural objects. Such is the conclusion of iiunton.
Welch and Ix>ng (191*0) found considerable justification for
suggesting that efficiency in learning concepts is determined by
the type of concepts wither than ty the absolute number. "Addi-
tion to fie first hierarchy concept and its species of a second
hierarchy concept involving abstract and complicated relation-
ships presents to the child a far aore difficult problem than
does the presentation of throe first hierarchy concepts and
soo£ie£ names."
Thus, it might be concluded that conceptualisation of
abstract '©ometric materials demands a higher order process
than the conceptualisation of everyday experiences and objects.
This function develops maturatlonally in perhaps a different
direction and at a different rate from the latter, and is there-
fore positively related to age and perhaps also to intelligence.
Hypotheses* In terms of pertinent theoretical and empiri-
cal evidence, the following hypotheses can be madet
1) Ability to conceptualise is a function of age 5 there-
fore, older children (aged 8*9) will (A) perform signifi-
cantly better than younger children (aged 5-6) on sorting
tasks; (B) be better able to verbalise the reasons for
their adequate sortings,
2) Ability to conceptualise is a function of intelligence
(as measured by standard individual intelligence tests);
therefore, those children with high IQ*s will
isignificantly totter on sorting and verbalization than those
with average lQ, s.
3) For all groups, ©orting and verbalizations will be nore
adequate for "everyday* scenes as opposed to "geometric"
foraa. However, the form of the curve is not uniform for
all rroups; i.e., there is an interaction with the factors
of age and intelligence.
In addition, the following questions might be asked
i
1) Within the 5-6 year-old group, will the younger
children (aged 5) with high IQ*8 be able to sort more
adequately though perhaps not verbalize it, than the older
children (aged 6) with average IQ»s? i>toilarly, this
question night be posed for the 8-9 year-old group,
2) Will there be a significant sex difference?
Method
Subjects. Forty-eight pre-school and elementary school chil-
dren were used in tftis study. See Table 1 for experimental design.
To control for socio-economic status, all Ss were taken from Smith
College Day School and Florence Elementary School, one of which is
college-affiliated and the other of which is located in a similar
cultural area. Subjects were divided into two levels of intelli-
gence high average (100-110 IQ) and superior (120+ IQ)j there
were 2h girls and 2k boys, 6 of each falling into four different
age categories: $$ 6, 8, and 9. These children in the 5-year-
old group averaged around $ years 1 month and ranged from k years
7 months to $ years 6 months. A similar criterion was used for the
other age groups (see Table 2).
Materials
. The sorting task consisted of two sets of cards,
one set picturing "everyday" objects and scenes, such as a tree,
ice cream cone, or house, and the other picturing "geometric"
symbols and designs, such as polygons, swirling lines, or dots.
Sacn set consisted of 30 U" x 6" cards (each with a picture), 12
of which were considered "target" cards (see Appendix C). These
tests were originally devised by Kates and Kates (l06h) and used
in a study comparing psychotic and normal adolescent boys. This
picture—sorting test consisted of four sets of 30 pictures each,
differing in contents everyday objects and scenes (no people);
geoiiietric designs ^ scenes of peopie in various activities (wci~£,
play, school, slesp)j and scenes cf people displaying emotion
Table 1
Experimental Design
Sex Age Average IQ High IQ N
B 5 EG EG GE GE GE EG 6 3s
B 6 GE GE EG EG EG GE O oS
G GE GE EG EG EG GE
G 6 EG EG GE GE GE EG 6 Ss
B 8 EG EG GE GE GE EG 6 Ss
B 9 GE GE EG EG EG GE 6 Ss
G 8 GE GE EG EG EG GE
G 9 EG EG GE GE GE EG 6 Ss
Symbols : E = Everyday task G = Geometric task
EG and GE represent order of presentation of task. Those Ss
with EG order were administered the everyday task first, and those
with GE order were administered the geometric task first. Those
with EG order were administered the everyday sample item, and those
with GE order were administered the geometric sample item.
Table 2
Age and IQ in Subject Groups
IS
mm mmmm
Age (mos)
x SD
IQ
X SD
Age
5 N-12 120.25 12.03
6 N-12 7U.00 3. . 122.33 16. U7
5-6 6?,67 6.83 121.29 lii A 1x6
8 N-12 119.58 1U.59
N-12 108*17 3.50 118.00 13.9U
8-9 N-2U 103.33 6.63 118.79 llu 29
Sex
Boys N-2U 85.63 19.16 119.21 lit.10
Girls N-2U 85.38 IB. Til 120.88
IQ
Average N-2U 85.88 12.30 lOo * C)J? ) "I £5
High N»2i» 85.13 18,7? 133 »U6 10.19
2C
(anger, love). In the present study only the first two subtests
were used, as the emotional factor was not considered. Two prac-
tice sets were used in the present study for purposes of demon-
stration and consisted of nine "geometric" and nine "everyday"
cards (see Appendix B). The 1937 revision of the Stanford-
Binet and the WISC were used as the measures of intelligence.
Procedure. All Ss were individually administered the two
sets of the sorting task, counterbalanced for sequence (see
Table 1). Those who were administered the "geometric" set first
were given the "geometric" practice task first as a demonstration,
and those who were administered the "everyday" task first were
given the "everyday" practice task. Subjects were instructed as
follows t "If I were to ask you to put together with this picture,
a «woman* (or 'double circle*), all the other pictures taat be-
long with it, you would put this, this, this, and this with it.
/aid if I were to ask you to give me the reason you put the pic-
tures together, you would say, 'because they are all people (or
circles) 1
. Do you understand?...How, these are pictures of every-
day objects and things (or designs), I want you to tell me what
they are as I put them on the table,
. . .1 am going to pick out
some of these pictures one at a time and ask you to put with each
picture I pick, those you think belong with it. As soon as you
have done this, I would like you to tell me why you put the pic-
tures togetiier. There are no right or wrong answers. I just want
to see how you tiiink they should go togetiier. Here is the first
2]
picture. Put with this picture all those pictures you think belong
with it, and whea you are finish, tell me why they belong together."
The child was asked to name each picture card as it was laid out to
make certain he knew what each depicted, after each sorting, the
cards were all returned to their appropriate positions before the
next target card was presented. After all 12 target cards of the
first set were presented, the cards were gathered up and the otrier
set was laid out in a similar fashion. These iristractions were
given i "Now, here are mm more pictures. They are a little dif-
ferent froM the otuer ones. These are designs (or everyday scenes,
in which case the S was asked to name each one). I am going to
pick out one of them and I want you to put with it all ti*ose designs
that go together with it, and tiien tell me why they go together.
Okay? Here is the first one. Put with it trie cards tnat belong
with it and then tell me why tiiey go together."
The cards were laid out in four rows for the "everyday" and
three rows for the "geometric" so that the 3 had full view of all
of them. Each target card was taken out of its place and laid on
the table while the 3 was placing other cards witn it, but after the
particular sorting, all cards were returned to tneir original posi-
tions.
Scoring . Data were scored for the foliotdng variables t (1)
adequate sorts; (2) adequate sorts plus those sorts which lacked
only one of the pertinent cardsj (3) percentage of adequate sorts
which were accoifispanied by adequate verbalizations, with credit
allowed for a verbalization which was functional, formal generic
(the highest order), or formal primary (mora concrete, but still
in the formal category)! (k) percentage of adequate sorts plus
-1 sorts which were accompanied by adequate verbalizations j
(£) mean number of cards per adequate sort (narrowness of cate-
gorization)! (6) mean number of cards per inadequate sort; (7)
percentage of adequate sorts accompanied by formal verbaliaa-
tionsj (8) percentage of adequate sorts accompanied by function-
al verbalizations j and (9) total, number of idiosyncratic, or
inadequate, verbalizations.
Categorizations were scored independently of the verbal-
izations and were baaed upon prepared lists of all acceptable
adequate groupings in response to each "target card," There
were several possible categorizations for each. Verbalizations
were classified on the basis of standards modified by Kates and
Michael (1962) from tfapaport at al. (19U5) and from Bruner et
al. (1956). Adequate sorts were those in which all the pictures
included were relevant and no relevant picture was excluded.
A "-1 sort" was one in which all the pictures included were rel-
evant, but one relevant picture was excluded. A functional ver-
balization was a rule of grouping based on a function, or use, or
what could be done with all the objects in the grouping, A for-
mal verbalization was a rule of grouping based upon the sharing of
an essential property or a combination of essential properties
going beyond the specific qualities of the objects. An idio-
syncratic verbalization was one that linked components of a cate-
gorisation through vague association, through fabulization,
through symbolism, or through similar inadequate means.
Results
First Hypothesis* Age and Dependent Variables
. Analysis of
variance showed that, for adequate sorts1, the age factor was
significant at well beyond the .01 level (see Table 3 and Table k).
Means for the .younger and older Sa, respectively, were 7.8 and D4.3.
Thus, Hypothesis 1, part A., that older children would sort more
adequately, was substantiated.
One additional dependent measure related to adequacy of sort-
ing was significant for age. Older children had significantly (.01)
larger sorting categories than did younger children for adequate
sorts (see Table $ and Table k). This result dealing with mean num-
ber of objects In the adequate categories offers additional support
to the hypothesis of more adequate sorts by older children (Part A
of Hypothesis 1).
A ratio of adequate verbalisation for adequate sortings was
used in order to equate subjects on their opportunity for offering
adequate verbalization. Age was found to be significant at well
beyond the .01 level (see Table 6 and Table U). The older children
were better able to verbalize the reasons for their adequate sorts,
as hypothesized in Part B of the first hypothesis.
Age was not significantly related to the percentage of formal
verbalizations (see Table S and Table k)* However, it was found
that the older children used a significantly (.025) greater
1
An. additional measure was employed, in which those sorts which
lacked only one essential card were included in the scoring.
These "adequate plus -1 sorts" will not be included in the dis-
cussion.
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fable 3
Analysis of Variance Table for Adequate Sorts
.Source df as 89 r
Between Ss 47 632.83
1 (IQ) 51.04 •51-04
B (As©) 1 253.50
G (Sex) 9.37
AB t 9-37 9-37
I 16.66 16.66 2.32
BG i 2.04 2.04 .28
ABC 1 4.16 4.16 .58
_Ss/ABC 236.66 7*16
Within 3s 48 293.00
T (Task*) | 117.04 117.04
AX i M .66 .18
8T i 2.04 2.04
CT 0.00 0.00 0.00
ABT 1 2.66 Ml .73
ACT * 3.37 .93
BCT 20.16 20.16 5.56 **
ABCT 2.04 2.0**
S» x t/abc 40 145.00 3.62
TOTAL 95 925.83
*
•05 Significance
.025 Significance
.01 Significance
* Performance on everyday task versus geometric designs task.
Table 4
Means and Standard Deviations
1
_
2 3 4 5
Age
5-6 7.8 3.9 10.8 M .9 .5 1.0 .5 8.3 2.1
8.9 14.3 4.2 17.7 3.7 1.7 .2 1.7 .2 9.5 .9
Average 9-6 4.7 12.8 5.1 1.2 .6 1.2
.5 8.6 2.0
HI** 12.5 5.3 15.7 5.0 1.5 .4 1.4 .4 9.2 1.3
.•Jex
aoy» 10.5 5.3 14.0 5.5 1.3 .5 1.3 .4 8.7 1.4
tttlfti 11.7 5.1 34.5 5.0 1.3 .6 S#l .6 9.0 2.0
Task
BvorytSay 4,4 2.9 6.1 3.5 .7 .4 .8 ,3 3.4 1.2
CJeometrie 6.6 3.0 8.2 2.3 .6 .3 .6 ,3 5.** 1.1
Dependent Variables
1. Adequate sorts
2. Adequate sorts plus *.l sorts"
3. Percentage of adequate verbalisations
4. Peroesnta *© of adequate verbalisationa per adequate plus "-1 sorts"
% Mean number per adequate sort
Table 4 (Continued)
Mean* and Standard Deviations
x 3D x 3D x 3D x
^ 7,0 2.0 1.3
.5 £ .4 17.1 M
8-9 8.3 2.3 M «l .6 .4 7.6 3.8
I.,
Average 8.0 2.3 1.3
.5 1**.6 5.8
High M 2.0 M .5 iq.i 6.o
Sex
Beys ?.3 1.7 1.3 ** .5 .5 12.5 6.0
Girls 8.1 2.6 1.3 .4 .5 12.2 6.5
task
Everyday 3.7 1.1 1.1 .8 8.0 .2 5.7 4.2
Oeonetrie **,0 1.8 .4 .5 .5 .4 6.7 2.7
Dependent Variables
6. Mean rrsnber per inadequate sort
7. Percentage of fbraal verbalisations
8. Percentage of functional verbalizations
9. Number of idiosyncratic verbalisations
Table 5
Analysts of Variance Table for Mean Number per Adequate Sort
Source df 33 I ¥
Between 3s 47 43,50
A 2.54 3.96
8 (Age) 12.41 12.41 19.33 ***
C (Sex)
.37
.37 • jRl
AS X 2.03 2.03 3.16
AG X .13 .X3 .20
m X .02 .02 *03
ABC | 31 .31 .48
Ss/ABC n 25.67 .64
Within 3a 255.51
T (Task) X 222,40 222.40 404.85 **
At % 1.20 1.20 2.19
Bff X 8,05 8.05 14.65 ••*
n X 01 .01 .02
AST X 1*17 1.17 2.14
ACT X a .26 .48
BCT X .17 X7 41
ABC? X 25 .25 .45
£a x t/abc 40 21.97 m
TOTAL 95 299.02
• ,05 Significance
*•
.025 Significance
*•* ,01 Sisrnificanea
Table 6
Analysis of Variance Table for
Percentage of Adanrnte ^rbftliaatlon*
Source df S3 t
;»tween
_is
A cm) 1
B film) 3*53 3.53 35.4? ***
0#G0 0.00
m 1 1
A
•10 1.09
AC 1 0 AO A AA Ml
•09
H 1 0 00 A AA 0o
ABC 1 0.00
Js/ABC oo
Within Sa 43
T (Task) 1 1.49
AY up O WJU
Bt 1 TO
CT 1 V/# WW Q 00v#Wv AO»W7
ABf X <* .06 1.11
AC* 1 0.00 0.00 0.00
1 0.00 0.00 .12
AbCf 1 .13 .13 2.35
40 2.35 .05
10IAL 95 12.50
*
.05 Significance
Pi .025 Significance
.01 Significance
Table 7
Analyst* ©f Variance Table for
Percentage of Adequate Verbalisations per Adequate Plus »-l Sorts"
Source df S3 US r
Between 3s 47
A (IQ) 1
.31
.31 3.98
B (Age) A 2.84 2.84 35.65 ***
C (Sex) 1 0.00 0.00 .01
AB 1
.03 .03 .39
AC 1
.09 .09 1.23
m 1 .02 .02
.25
ABC
.03 .47
Ss/ABC 40 3.18 .0?
Within 3s 48 4.30
T (Task) x 1.80 1*80 36.78 *•*
At 1 .01 .01 .38
M 1 .09 .09 1.93
m 1 .07 .07 1.52
Ai>T 1 0.00 0.00 •19
ACT 1 .10 .10 2.09
BCT 1 0.00 0.00 0.00
A3CT 1 ,23 .23 4.81 *
.Ss x t/ABC 40 1#96 .04
TOTAL *5 10.84
*
.05 Significance
**
.025 Significance
•**
.01 Significance
Table 8
Analysis of Variance Table for
Percentage of goraal Verbalisations
Source df S3 nilII r
Botwsen So
f
A (IQ) 1 .23 23
1 1 1
1
•19 X.95
C (Sox) 1Ml ft (Y) A AAUoUv •01
AB 1
•VJ • 05 1ft• 5*
AC 1 Jt*0 Afo
88 1 r .7 • r 5
ABC 1 13
.So/ABC 40 AO
•v?
Within So 46 6.41
T (Task) 1o 1-40 ^a 2J>
A? 1 0.00 0.00Wfj WW 0^00W# MW
BT 1MP 0.00 0 00woW 03
6ff 1 • 02 .02 •20
ABT 1 0.00 0.00 .05
ACT X • OX .01 .xo
BCT X •4? .4? 4.28 I
A8CT X .01 .OX .U
.So x T/ABC 40 4.47 .XX
TOTAL 95 11.80
*
.05 Significance
**
.025 Significance
*** ,01 Significance
percentage of functional verbalizations than did the younger
children (see Table 9 and Table U). This finding is in agree-
ment with Part B of the first hypothesis.
In the use of idiosyncratic verbalization, age was signi-
ficantly related at far beyond the .01 level, again substanti-
ating Part B of the first hypothesis. Younger children used more
idiosyncratic verbalizations than did older children, with means
of 17.1 and 7.6, respectively (see Table 10 and Table U). The
above result gives additional evidence to the hypothesis that
older children are better able to verbalize their reasons for
adequate sortings.
Second Hypothesis; Intelligence and Dependent Variables
. On
the dependent measure involving sorting adequacy in terms of num-
ber of adequate sorts, the factor of intelligence was significant
at the .025 level, thus substantiating the second hypothesis.
Means for this measure were 9.6 and 12 o, with the brighter
children sorting more adequately (see Table 3 and Table h)
.
The brighter children showed a slight tendency (.10, ap-
proaching t Q$ significance level) to make their adequate categories
wider than did the average group (see Table $ and Table k% There
was no such tendency for the inadequate sorts.
On adequacy of verbal ination , in terms of a proportion, a
level of significance of .023' was obtained, with the brighter
children showing a greater ability to verbalize their solutions
than the average children (see Table 6 and Table ii). In this
respect, Hypothesis 2 is ago In supported.
Tabl« 9
Analysis of Variance Tablo for
Porcontago of functional Verbalizations
S3 MS F
Between 3s
X Ar•05 •05 .76
.47
.4? 6.42 *•
x An•01 .01 .26
AT* 07 .07 1.05
l& 1
*fjN5 •02 .32
ac 1 H 3x li c"- v4.33 *
ADC 1 |w
.93
A**
•0/
Within So Ml
X *N77 +•77 r*9
4) Jf A AAA71«^2 ***
AT X •UX •wl •27
oi X >Z 32 ^•89 *
M X ok
AST •05 .05 .78
ACT 0.00 0-00 0.00
BCT X 5A7
ABCT X •16 .16 2.39 •
$* x t/abc 40 2#6? •06
TOTAL 95 12^32
*
.05 Significance
*+
.025 Significance
***
.01 Significance
Table 10
Analysis of Varlanoe Table for
Number of Idiosyncratic Verbaliaatiena
Souree df m MS f
Between if? 913.62
A (3K1) 1 121.50 121.50 20.57 ***
1 (As*) 541.50 541.50 91.71 ***
C (Sex) i .66
.11
AB i 1.04 1.04
.17
AC i 12.04 12.04 2.03
BC i .04 .04 0.00
ABC % «66 •66 •11
5«/abc 40 236.16 5.90
Within 2« 43 263.03
T (Task) &.04 26.04 6.23 **
AT •66 .15
n i ^.00 54.00 12.92 **•
CT 1.50 1.50 .35
m i .04 .04 0.00
ACT 5.04 5.04 1.20
BCT i 7.04 7.04 1.68
ABCT t 1.49 1.49 .35
£• X T/ABC 167.16 4.17
TOTAL 95 1176.62
*
.05 Significance
*• ,025 Significance
***
.01 S^iifioanco
There was no significant difference between IQ groups in the
percentage of formal or functional verbalization utilized (see
Tables 8 and 9 and Table h)
.
Finally, the high IQ group offered, at much greater than .01
level of significance, fewer idiosyncratic verbalizations than did
the average IQ group (see Table 10 and Table k). This result cor-
roborates the hypothesis that brighter children will perform sig-
nificantly better on verbalization.
Third Hypothesis ; Task and Dependent Variables
. For the
adequate sorts measure, the geometric task showed greater ade-
quacy (beyond .01 level of significance) than the everyday task
(see Table 3 and Table k). This result is contrary to one aspect
of the third hypothesis. An interaction effect with the factors
of age and intelligence was predicted. A significant (.02$) age
by sex by task interaction was found on the adequate sorts measure,
with the difference between tasks increasing with age for boys
and decreasing with age for girls. On the "adequate sorts plus
-1 sorts" measure, the age by task interaction was significant at
well beyond the .01 level, with the difference between tasks de-
creasing with age (see Table 11 and Table k)> There were no sig-
nificant interactions involving the factors of intelligence and
task. Thus, there was only partial support for the latter part of
Hypothesis 3, involving interactions effects.
The number of cards per sorting category was greater for the
geometric task than the everyday for both adequate and inadequate
5!
tad* 1
1
Analysis ©f Variance fable for .Adequate Sorts Plus »•! Sorta"
Between 3« *} 642.23
A (IQ) X *>9.59 *9.39 7.06 *
B (Age) X 290,51 290.51 41.36 *»*
C (Sex) X 1.76 1.76
.25
AB X 3.01 3.01 .42
AC % 8.76 8.76 1.24
BO X 7.59 7.5? 1.08
ABC X #09 .09 .01
Ss/ABC 280.91 7.02
Within Si n 279.50
T (Teak) X 106.26 106.26 38.20 ***
Af X 2.34 2.3* .84
BT 1 52*51 52.51 18.88 ***
i
VI
.01 .01 0.00
AST 1 .26 .09
ACT | .09 .09 .03
BCT 1 6.51 2.34
ABCT | •26 .09
Se x T/ABC n 111.25 2.78
TOTAL 95 921.73
*
.05 Significance
**
.025 Significance
**
.01 Significance
5<
sorts (significance far beyond .01 level). See Table 5, Table 12,
and Table h*
Verbalization (in terms of percentage per adequate sort) was
significantly (well beyond .01 level) more adequate for the every-
day than for the geometric task (see Table 3 and Table k), sup-
porting the third hypothesis.
Both percentages of formal and functional verbalizations were
higher (much above
.01 significance level) for the everyday than
for the geometric task (see Table 8, Table 9, and Table k).
Idiosyncratic verbalizations were somewhat (.025) higher for the
geometric task than for the everyday (see Table 10 and Table k).
Thus, it appears that Hypothesis 3 is substantiated with regard
to adequacy of verbalization.
Question 1: Age vs. Intelligence
. All comparisons of means
showed that the scores of the younger-brights (aged 5) did not
exceed the scores of the older-average (aged 6), and likewise for
similar groups aged 8 and 9.
Question 2; Sex Variable
. There were no significant sex
differences for any of the dependent measures (see Tables 3-12).
Analysis of Variance Table
Tabl« 12
for Mean fioilw per Inadequate Sort
S3
Between. 3a 23.39
^ - V
A l •03 M •07
3 (A&e) t 7.*3 7.^3 15.07 **
C (Sex) X
.06
.13
ad 1
.10 .10 .a
AG 1 M .65 1.33
1
.01 .ox 03
ABG 1
.33
.33
js/ABC 1. A 19.73
within j|» 43 305.43
T (Task) X 272.49 272.49 463.72 ***
AT 1 0.00 0.00 ,01
h 1 A ft '8,43 8.43 14.35 Hi
cx 1mi .04
ABT & 0.00 0,00 •01
% .84 ,84 X.43
% .07 .07 .13
ABC* X .06 .06 .u
S» X f/ABC H 23.50
$0TAX» 333.88
ifieanoo
**
.025 Significance
***
.01 Significance
2discussion
Age and impendent Varlan^. the results were most con-
clusive with regard to the ago factor, with significance re.
ported in all instances where predicted. First, it was
hypothesised that sorting adequacy was a function of age.
i-iaget (1951), Werner (1961), among others, speak of the
development of rational thought from egocentric or primitive
thought processes. The child gradually moves from his own
private world into the adult conceptual world. At the age
of five or six, most children have not yet moved out of this
earty stage, but, by the time they reach eight or nine, most
children have begun to think in terms of the categories used
by the adult culture,
An additional variable related to adequacy of sorting is
width of adequate sort. The older children had significantly
wider average sorting cate *ories than did the younger children.
This indicates that they are better able to reduce the com.
plexity of the environment which surrounds them (Bruner and
Olver, 19S3) by means of including more objects under a single,
unified concent. The younger child fails to see many essen-
tial Inherent properties and thus has more difficulty niacin-
together an array of objects which on first glance appear to
have nothing in common; thus, his categories are smaller and
are based on the most obvious similarities.
As with sorting adequacy, adequacy of verbalisation showed
a significant relationship to age. All subjects were equated
for opportunity by using a proportion (absolute number of
adequate verbalizations divided by absolute number of adequate
sorts)
,
as mentioned before. This significance was also hypotf
sized, vygotsky (1962) speaks of a level of child-thinking
known as thinking in complexes. At the last stage of this
level, the pseudo-concept, the classification has the appear-
ance of a true concept, yet involves a different, lower-level
process. Hanffoann and Kasanin (1937) report tot the distinc-
tion between the two is not revealed until the child is re-
quired to put into words the ideas underlying his grouping.
Thus, the poorer verbal performance of the younger children in
this study may be an indication of their functioning at the
level of pseudo-concepts instead of true rational thought.
Likewise, the discrepancy between sorting adequacy and adequacy
of verbalization may be related to this characteristic of the
child to be able to operate conceptually without a true con-
ceptual framework—i.e. , the coordination of thought and lan-
guage.
Although there was no significant difference in proportion
of use of "formal" verbalisations, there was a higher frequency
of use of such verbalizations among the older group, the fact
that there was not significant difference in proportional use
perhaps indicates that formal operations appear at a later age.
Inheldor and Piaget {1958 ) discuss the beginning of formal opera-
tions as taking place at about 12 years of age. It is probable
that formal operations occur before the age of 12, but not to any
sizable extent.
The older children did us© a significantly larger pro-
portion of "functional" verbalisation* than did the younger.
Reiohard, Schneider, and Rapaport {IffcfcJ differentiate the
functional as the second level of conceptual development,
peaking at around ages 8-9. ^ygotsky (1962) states that
functional meanings play an important role in early school
years and represent a first step away from responding to
objects in their entirety. Likewise, Bruner and Olver (I9S3)
found that growth (from six to twelve) "brings a decline in
the apparent qualities of objects as a basis for grouping,
and an increase in the use of functional bases for grouping...
ro deal with function is perhaps the first way of packaging
properties into non-perceptible units of belonging." The
present findings are, then, in agreement with previous invest!-
ations.
The fact that younger children were found to use far
more idiosyncratic verbalizations than were the older children
is another indication of the pre-school or young school child• s
tendency to think in a primitive, autistic, vague, over-
ganeraliced way, to respond to immediate impressions, to purely
percentive properties of objects. It is a non-conjunctive way
of grouping, i.e., there is no common element shared by the
objects. This is an index of his inability to verbalize ade-
quately. At this young a^e, "immediate experience" prevents the
mind from coordinating relationships, with saturation comes a
rational system, the "logic of relationships", which "guides
the ©go in its escape from itself" (i^ia^et, 1951).
IntoUj once ami Dependent aria l ? s
. As hypothesized,
intelligence was a significant factor in both adequacy of
sorting and of verbalization* Although relatively little
experimentation has been done in this area, those sttidies
done have shown sis&lar results (Kennedy and Kates, in pressj
ludin, 1963). Higher intelligence indicates an increased
general ability to deal more adequately with conceptual
problems. It has been previously noted that grouping tasks,
such as the present task, correlate highly with overall scores
of "general intelligence," as binet might call it. Intelli-
gence perhaps shows itself most readily in an increased ability
to reduce environmental complexity. This process is involved
In grouping, which aids in identifying objects, eliminating the
need for new learning, extending old learning, and generalizing
to new objects.
The fact that the brighter children were also better able
to verbalise the ideas behind their sortings is not too sur-
prising in view of the verbal nature of intelligence tests. At
the older age levels in particular, the intelligence tests are
almost purely made up of verbal items (VHSC Performance Scale
excepted). Thus, a child who was particularly verbal might be
expected to score high on an intelligence test as well as on the
verbalisation aspect of a sorting task. The complications of
family background, which might inflate or deflate XQ*n or
verbalisation scores, have been somewhat avoided in this study
4by drawing ail Js from a similar cultural background. It has
been minted out by 'town (195*) that language learning depends
on the Ordinal word Game. The more intelligent, because of
their superior grouping ability, are more able to linguistical-
ly oatogorise nonlinguiatic categories; am! also, once theso
are lingiiistically categorized, the brighter are better able to
use these linguistic terns in the absence of the corresponding
nonlinguistic reality.
The fact, that there was no difference between IQ groups in
their use of formal or functional verbalisations might iixiicate
that level of definition is purely a m&turational aspect, low-
ever, in view of the variability of £s» scores, it seems possible
that with a larger number of 3s this variability might have been
overcome.
The brighter children gave a significantly lower proportion
of idiosyncratic verbalisations, which is a measure of adequate
verbalisations in reverse. As mentioned before, this could be
expected on the basis of the assumption that children who score
high on IQ tests do so because of their superior verbal capaci-
ties.
Task arid dependent Variably. Contrary to one part of the
third hypothesis, it was found that sorting adequacy was higher,
and very significantly, on the geometric than on the everyday
task. Heidbreder (19^7), Welch and Long and others
found that, to the contrary, children were mors able to deal
with a concrete task, and, if presented with an abstract task,
4wuld first convert it into something concrete and raaiw.oable
on their own terms. In the present experiment, several possi-
ble explanations might be offered for such contrary results,
first, the task difficulty* night be considered. It is possi-
ble that the two tasks were not equal in difficulty and that,
equated for all other factors, the geometric task was not as
difficult as the everyday task, But more likely, it seems
that the explanation lies in the Imaginative possibilities of
the too tasks. The everyday task provided much room for vari-
ability of response. As evidence, It was found that the most
common inadequate respon** me a fabulated response. These
imaginative children invented fanciful stories and combinations
and often overlooked the adequate solution, which seemed too
obvious or common for thera. -accept in rare instances, this did
not occur with the geometric task.
The age by task interaction which occurred showed that
generally the difference in performance between the two tasks
decreased with age. The older children performed more con-
sistently than did younger children, With an increase in age,
it appears, the lagging performance on the everyday task catches
up to the level of performance on the geometric task. Older
otdlriron see the world more in terns of cultural constants and
are less prone than the younger children to fabuliae and evaluate
everyday objects according to their whims and fancies.
Although it was predicted that intelligence would be in-
volved in an interaction, that is, that brighter children might
show a greater facility (an a function of sex or age) for the
abstract, this was not substantiated by the data.
The fact that verbalisation was nor© adequate for the
everyday than for the geometric task suggests that, in dealing
with geometric objects, children may be operating at a
"prelinguistic stage in thought development," as discussed by
Vygotsky (1962) and others. Thus, they may be able to cate-
gorise these unfamiliar shapes and designs without being able
to find the words to give their explanations. Idiosyncratic
explanations might be expected to be more prevalent because of
the children's inability to verbalise adequately.
Beeati»e the youngor-brights (aged 5) did not exceed the
performance of the older-average (aged 6), it would seem that
adequate sorting is a function of maturation rather than level
of intellectual functioning. However, this finding could
possibly be due to individual variability within the cell as
well as to the small sample sis©.
A lack of evidence of sex differences might also be due to
the sise of the sample. However, it is equally likely that
overall sex differences were cancelled out because they hod
opposite effects at the different age levels. An age by sex by
task interaction showed that the difference between tasks in-
creased with arte for boys, although it decreased with age for
girls sod for all 3a as a whole. The Implication is that boys
showed a much greater improvement with age on the ••'come trio
task, while the girls, higher in this respect at the younger
age level, et»ot*ad less torovment. This tendency perhaps
indicates a process similar to boys* tendency to surpass tfggi
in mathemtical skills as they «?row older.
The present study sought to relate conceptual behavior and
accompanying verbal adequacy to the factors of age, sex, intelli-
gence, and abstract level of ts.sk.
On the basis of pertinent theoretical and experimental
evidence, it was hypothesized that (1) the older children in the
study would sort and verbalize more adequately than the younger
children in the study; (2) those children with high IQ*s would
sort, as well as verbalize, more adequately than those with
average IQ»s; (3) sorting and verbalization would be more ade-
quate for "everyday" objects than for "geometric" forms. Two
questions were asked j "Would IQ be more crucial than age, as
when comparing the performance of bright 5-year-olds with average
6-year-olds; and, woTild there be a significant sex difference?"
Subjects for the study were 4-8 school children, 2k boys and
2k girls, from a relatively rich cultural and educational back-
ground. They were divided into two IQ groups: high (120+) and
average (100-110). Each S was administered both parts of a
sorting task which consisted of "everyday" objects and "geometric"
designs. Data were scored for nine dependent variables? adequate
sorts, adequate sorts plus those which lack only one card (-1 sorts),
percent of adequate verbalizations, percent of adequate verbaliza-
tions with "-1 sorts" included, mean number of cards per adequate
sort, mean number of cards per inadequate sort, percent of formal
verbalizations, percent of functional verbalizations, idiosyncratic
verbalization s.
The first hypothesis was well-substantiated with the age
factor showing significant results. The intelligence factor was
significant for several dependent measures—adequacy of sorting,
adequacy of verbalization--supporting the second hypothesis. A
part of the third hypothesis was unsupported by the findings:
sorting adequacy was much greater for the "geometric" than for
the "everyday*' task. However, verbalization x*as more adequate
for the "everyday" task. The questions yielded negative findings
except for one interaction which involved the sex factor.
Verification of the first hypothesis was expected on the
basis of theoretical propositions which state that, with matura-
tion, the child moves from egocentric to rational thought and
becomes better able to reduce the complexity of his world.
Intelligence was cited as an important factor in reducing
this environmental complexity, e:qplaining its role in increasing
sorting adequacy. The verbal nature of IQ tests, as well as the
superior ability of the bright to categorize linguistically non-
linguistic categories, was mentioned in explaining the correla-
tion between intelligence and adequate of verbalizations.
The negative findings on a part of the third hypothesis
were explained as perhaps a function of the absence of equated
difficulty of the tasks or as a function of the imaginative possi-
bilities of the "everyday" task, which provided so much room for
variability of response.
On the basis of a comparison of youngor-brights with older-
averages, it was concluded that maturation played a more important
role in conceptual behavior than did level of intellectual
functioning.
The interaction effect of age by sex by task showed, that
the difference between tasks increased, with age for boys. Ms
was cited as anala*ous to a process in which boys gradually
overtake and surpass girls on raathomatic or geometric skills.
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Appendix A
R«w Scores
s IQ
(yrs I mos)
i/epfD/icteric
Variables,
. .*
—
. 1
—
—
2
1X8 1X0 5-6 Ever^dav" * • . 0• *-
Geometric.
. . 7
1YB 109 Jb-9 0
1 3
xm 107 5-0 2
c 3
10^ 6-6
u 6
5 8
IYB 110 6—6 3
3 3
1YB
.108 6-3 1
8 8
Subject Symbols
1 average intelligence group
2 high intelligence group
Y younger group (5-6 years of age)
0 older group (8-9 years of age)
B boy
G girl
Dependent Variables
1. Adequate sorts
2. Adequate sorts * "-1 sorts" (those with only one relevant card
missing)
3. Adequate verbalizations / adequate sorts
Appendix A (continued)
Haw Scores
s
mm 3 it 5 6 7 8 9
1YB
.00
.50
.00
.57
2.00
5.oo
2.60
lulG
.00
1.00
.00
.00
12
8
1YB
.00
1,00
,00
1.00
0.00
5.oo
1.6?
2.61+
.00
1.00
.00
.00
12
9
1XB 1.00
•50
1.00
.33
3.00
5.oo
it. 10
5.20
.50
1.00
<no»
.00
mxu
11
IW #25
.20
.33
.37
2.50
5.60
2.38
3.U*
1.00
1.00
•00
.00
10
3
UB M
.33
.50
.33
2.67
3.33
3.00
1.89
1.00
1.00
,00
.00
10
8
1XB •00
.25
.00
.25
2.00
7.00
3.27
3.00.
.00
1.00
•00
.00 10
Dependent Variables
1. Adequate verbalizations * !t
-l" / adequate sorts + »-l sort
5. Total number of cards sorted adequately / number of adequate
sorts
6* Total number of cards sort
quate sorts
ly / number of inade-
7. Number of formal verbalisations / number of adequate sorts
8. Ntomber of functional verbalisation© / number of adequate sorts
9* Kumber of idiosyncratic verbalizations
Appendix A (continued)
Haw Scores
s m Dependent
(jrs & mos ) Variables
.
1YG 102 5-3 Everyday
.
Geometric
120 U0
IB 102 5-5
US 10? 6-1
1XG 106 5-8
1YG 108 6-1
2Y3 12U 5-6
2YB 123 5-0
2IB 129 U-10
2IB 138 5-8
2Y3 152 6-3
2YB 139 6-0
2YQ 3.50 5-0
2YQ 121 5-1
5-
Appendix A (continued)
Raw Scores
c
3
1
k 6 7 8 9
t vr*XXu •00 1.00 0.00 3.92 .00 .00 112$ .33 A*. 1 > 10
*i vr»XlQ •50 .50 ii.00 2.60 .00 1.00 9
.20 .20 7.30 ft 00 i no
•00 10
.00 .00 2.00 1.80 .00 .00 12
•00
.00 2.00 2.00 .00 .00 12
1XG 1.00 1.00 h.hz 2.75 •11 .89 2
.29 .25 6.00 1.80 1.00 •00 9
.00 50 0.00 U.58 •00 .00 11
.11 .20 8.11 1.00 •00 10
1.00 1.00 U.33 Ji.OO
.33 .67 7
.20
.37 U.60 5.29 1.00 .00 8
2YB .67 .83 2.67 2.17 .75 .25 |
.33 ,lii 7.6? !*^V LA—. 1.00 O7
.67 3.00 3.25 1.00 .00 7
.33 .25 U.33 3.00 1.00 9
2YB 1.00 1.00 li.00 3.80 .00 1.00
•20 6.00 ii.63 1.00 .00 9
2YB
.75 •80 iu25 3.75 .67 .33 7
.83 .77 5*17 k.67 1.00 .00 5
223 .50 li.OO k.hQ •00 1.00 11
.55 .55 6.67 it.67 .80 •20 7
2YB •50 3.00 3.00 1.00 .00 10
1.00 1.00 6.00 li.83 1.00 •00 3
2TO •00 .00 li.00 2.18 .00 .00 12
.50 .20 U.75 li.00 1.00 .00
•00 ,00 0.00 1.92 .00 .00 12
1.00 .37 5.oo 3.00 1.00 .00 9
Appendix A (continued)
Raw Scores
IQ
•
Age Dependent
(yrs & raos) Variables
2YG 1^6 5-3 Everyday
Geometric
2IG J$| 6-6
2YG 132 6-U
2YG 120 6-2
10B 110 8-5
1©B 110 8-ii
10B 109 7-10
10B 100 9-5
10B 101 9-U
103 102 8-10
10G 105 8-5
10G 110 8-5
10G 100 8-3
10G 109 9-0
Appendix A (continued)
Raw Scores
i
s 3 I $ 6 7 8
zm 1,00
•75
.80
.77
U.oo
5.88
3.63
1.25
.50
.33
.50 5
y
2YG 1.00
•hk
•88
!.; .U5
3.75
ii.56
2.50
2.6?
.37
i.00
.63
.00
2
7
2YG 1.00
.25
1,00
.25
li.00
7.00
5.oo
6.00
.00
1.00
1.00
.00
10
9
2m
.50
.71
.57
•63
3.00
ii.71
2.75
2.hO
•50
1.00
•50
.00
7
6
10B 1.00
.S3
.75
.55
li.33
U.50
3.33
3.83
.00
1.00
1.00
.00
1
7
10B 1.00
1.00
1.00
•OO
ii.00
li.60
3.70
5.1it
•50
1.00
•5o
.00
8
i
10B 1.00
.75
1.00
.67
ii.00
ii.5o
3.50
l*.5o
•00
1,00
1.00
.00
8
8
10B •86 .88
.37
3.29
6.00
6.20
3.16
.33
1.00
.67
.00
3
8
10B 1.00
.55
1.00
•60
1.17
fc.56
3.67
5*33
•00
1.00
1.00
.00
0
6
10B 1,00
•U3
1.00
.37
3.86 U.60
iu60
.29
1.00
.71
.00
2
9
10G 1.00
.71
1,00
.63
ii.13
6.71
6.25
ii.iiO
1.00
•80
.00
.20
2
7
10G 1.00
.71
1.00
.50
li.50
5.^
5.io
6.20
.80
1.00
.20
.00
6
7
10G •80
1.00
.86
1,00
3.80
5.60
3.29
3.U
•50
1.00
•50
•00
5
7
100 1.00
•90
1.00
.90
lull
6.73
3.67
9.00
.88
.80
•XX
.20
0
2
Appendix A (continued)
Raw Scores
s IQ Age
(yrs & mos)
Dependent
Variables , . * 4 I 2
100 109 8-7 Everyday
. .
Geometric
. .
• • 6
• • 7•
9
9
10G 108 9-2 8
8
10
8
2OB 139 10
10
11
11
2OB 127 8-6 3
8
9
8
20B 122 8-0 7
10
9
10
2OB 128 8-7 8
12
9
12
20B 130 8-11 $
12
10
12
2OB 129 8-11 7
12
9
12
20G 123 $-4 7
6
8
8
20G 7-10 6
7
9
9
1 07 ft no—
u
7
6
o7
9
20G 122* 8-11 9
11
12
11
20G 139 .9-2 . 7
11
9
11
20G 137 9-k 8
8
8
9
56
Appendix A (continued)
Raw Scores
s 1 k 5 6 7 8
1 Aft it.3j 3.17 .17 A
.57 6.1h 3.60 1.00 .00 7
.OO 4.13 5.50
«w ft
•lii .86 3
.75 .75 7.00 6.00 1.00 .00 i
20B 1.00 1.00 3.80 it.50 .90 .10 0
*?0 .72 k.60 5.50 1.00 .00 i
aoB .67 •38 3.67 3.11 .00
.88 .87 3.75 .71 .29
2OB 1.00 .88 U.29 3.60 .00 1.00
•OU U»ou 3*00 • OQ .13
T /V>i.W 3.75 tf rut ,20 0
.75 .75 6.33 0.00 1.00 .00 3
X.UU i..uu 5«iii .20 .80
.83 .83 6.58 0.00 1.00 .00
•UU I.uu 1
.58 .58 6.17 0.00 1.00 •00 5
20s 1.00 1.00 ii.57 2.60 .13 .88
.50 .50 5.33 2.83 1.00 .00 7
20Q 1.00 1.00 4.00 ii.OG .63 .37 2
.86 .77 k.te 3.20 1.00 .00
it 71IS,. (X
•83 .67 k.67 U.83 1.00 •00 5
20G 1.00 1.00 3.78 li.33 1.00 .00 0
.90 .90 5.09 3.00 1.00 .00 2
20G 1.00 1.00 it. lii U.20 .57 3
.90 .90 5.36 8.00 1.00 .00 2
200 1,00 1.00 U.25 li.25 .37 .63 3
.90 X* 00 ii.75 ii.50 .86 2
Appendix S
Sample Xten
A sample* Xtm was acfeiir&sterod to each S prior to admin-
istration of the task propor.
Saoh aaaple set contained nine 4» x 6« cards. She cards
In the "everyday4* set consisted of pictures of books, soup,
a shoe, a wrapped package, and five serrate people. The
cards In the "geoswtrio* **t pictured drawings of a square,
a triangle, a plus sign, an oblong, four differont-sised
circles, and a double circle. The target cards, respectively,
were a picture of a women (the concept "people") and th«
drawing of a double circle (the concept "circle"
)
#
6(
Appendix C
Target Cards
Everyday Set Geometric Set
la Bird perched on a
branch
2. Gape Cod style house
3* A cut of neat
iu A rocket ship on the
launching pad
5* A potted plant
6« A man* 3 belt
7. A sharpened lead pencil
8. An iee cream cone
9- A solitary tree in full
bloom
10, A man's bow tie at-
tached to shirt (shirt
not completely shown)
11» A school desk with
seat attached
12 « A pitched tent
1. A large and a small dot
side by side
2 9 A long narrow rectangle
formed by lines
3« Several crossed^ non-
parallel lines
U« Swirl % a winding and
crossing continuous line
ressembling a child 9 s
scribble
5>» A series of large dots
in assorted sizes
6, Square formed by lines
?» A small equilateral tri-
angle formed by lines
8. Series of lines parallel
and perpendicular, but
not crossing
9« Series of crossing* non-
parallel lines
10, Long thin non-symmetric
triangle formed by lines
12. 9 Swirls same type as Tar-
get k
12, Discontinuous lines % sim-
ilar to Target 3
*

